Metformin ameliorates ovariectomy-induced vascular dysfunction in non-diabetic Wistar rats.
Metformin is an antihyperglycaemic drug with pleiotropic effects that result in cardiovascular improvement. The aim of the present study was to evaluate the effects of metformin treatment on vascular dysfunction in ovariectomized rats. At 8 weeks of age, female Wistar rats were subjected to ovariectomy or a sham surgery. After 21 days, the animals were divided into three groups: SHAM (sham-operated rats), OVX (ovariectomized rats) and MET (ovariectomized rats treated with metformin at 300 mg/kg of body weight per day), and treated for 14 days. The vasorelaxation responses to ACh (acetylcholine) and SNP (sodium nitroprusside) were evaluated in mesenteric vascular beds, oxidative stress was evaluated and Western blot analysis of eNOS (endothelial NO synthase) and the NADPH oxidase Nox2 was performed. ACh-induced relaxation was reduced in the OVX group and partially restored in the MET group. L-NAME (NG-nitro-L-arginine methyl ester) attenuated and equalized the ACh-induced response in all groups. Attenuation of the ACh-induced responses by 4-aminopyridine (a blocker of voltage-gated potassium channels) was greater in the MET group compared with the OVX group. The SNP-induced responses were reduced in the OVX group and restored in the MET group. Inhibition of NADPH oxidase by apocynin (10 μM) restored the SNP-induced responses in the OVX group, enhanced these responses in the MET group and had no effect in the SHAM group. The OVX group exhibited reduced levels of eNOS protein and increased levels of oxidative stress and Nox2 protein; metformin treatment corrected all of these parameters. In conclusion, the pathophysiological changes observed in the mesenteric beds of ovariectomized rats were ameliorated by metformin. If this translates to humans, metformin could have additional benefits for post-menopausal women treated with this drug for glycaemic control.